Fragment-based discovery of inhibitor scaffolds targeting the metallo-β-lactamases NDM-1 and VIM-2.
Metallo-β-lactamases (MBLs) render bacteria resistant to β-lactam antibiotics and are interesting drug targets to prevent the hydrolysis of β-lactam antibiotics. So far, there are no MBL inhibitors in clinical use and particularly the design of broad spectrum inhibitors targeting several MBLs has been difficult. In this study, we report four fragments inhibiting the clinically relevant New Delhi metallo-β-lactamase 1 (NDM-1) and Verona integron-encoded metallo-β-lactamase 2 (VIM-2). The fragments were identified from a library using an orthogonal screening strategy combining a surface plasmon resonance (SPR) based assay and an enzyme inhibition assay. The identified fragments showed dissociation constants (KD) ranging from 181 to 2100 μM. The binding mode of the fragments was explored using QM-polarized ligand docking. All four fragments represent interesting scaffolds for the design of broad-spectrum MBL inhibitors.